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GalacticS
Buugeng
Curran Smith’s 
Senoir Project for the 
Industrial Design Class of 2018 
Design and development of LED 
Props for performing artists  and 
entertainers 
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It was towards the end of the year 2016 when I began my practice with 
a juggling prop called Buugeng. As I became adept at manipulating 
these obscure S shaped objects, the activity began to transform 
into a unique talent of mine. I found myself driven to mastering the 
hypnotic movements and discovering more creative ways in which I 
could control them. 
The Buugeng performance was a rarity in my region of the East Coast 
but I found that in the community of Flow Artists, it’s popularity has 
been expanding.  
By the Summer of 2017 I felt it necessary to invest in a pair of LED 
Buugeng for night time performances. I found that my options of 
product designs were very limited. It was then that I realize the 
choices available were not just limited in variety but also capability. 
Compared to other LED props like Poi and Staff, the Buugeng are 
behind in development leaving room for me to improve on. 
Preface
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GalacticS
Buugeng
 
The Next High end performance juggling 
prop designed for a enhance user and 
viewer experience. 
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The First S Staff to be designed with 
Persistence of Vision Capability 
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•	Fully Programable 
•	User Friendly
• Micro USB 
• Recharging 
• 7-8 hours of life
• Durable
• Balanced
• Rigid
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Rugged RGB Power Button
Fast On The Go Setting Changes
Power level Indication
Micro USB Port
w/ Prodective Cap
Fast Convient Charing
Easily Programable
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Buugeng
Origin
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WWww
Buugeng
Buugeng (S Staff) are S shaped props 
which create a mesmerizing optical 
illusion. 
Often thought of as an ancient 
weapon or martial art device these 
objects are actually designed for the 
performing arts.  
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Buugeng Origin
Michael Moschen is a performing 
artist or “artist of manipulation” 
using a variety of objects.
 He originally created S-Staves’. The 
main idea was to divide the circle in 
half and spin it. 
Michael Moschen 
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Buugeng Origin
Dai Zaobab saw the performance of 
S staff and inspired by this he created 
his version of the prop. He called it 
Buugeng, which is a combination of 
two Japanese words “Buu” (martial 
art) and “geng” (illusion). Currently 
the terms “S Staff” and “Buugeng” 
mean the same thing, although 
initially it was not so. Dai Zaobab
18
Buu - Martial Art
Geng - Illusion 
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Spinning Buugeng 
Spinning Buugeng is great for entertaining a crowd. 
The prop’s hypnotic motions puts people in a daze as 
the visually pleasing curves move and morph around 
them selves and the performers body. 
More than a crowd pleaser, Buugeng is great for 
both the mind and the body. Getting into the flow of 
Buugeng is very relaxing for it’s handler. Once they 
start to spin it becomes exponentially enjoyable. 
Mastering the many tricks and moves of Buugeng 
provides an incomparable feeling of reward. 
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Buugeng Movements 
The Buugeng is almost always done with a pair. Its 
S-Staff design is asymmetric meaning that it has 
different orientations in which it can be spun. They 
can also be spun in both directions depending on 
the desired effect. The techniques of working with 
buugeng are subdivided into several types:
•	 Curve Side which is the most common way to spin 
buugeng or Point End (Reverse) for a different 
effect.
•	 Wrist Rotation (basic rotations made by the wrist)
•	 Finger Spinning (basic rotations are made by 
passing through fingers)
•	 Curve Grab (Moving and holding the Buugeng from 
the ends of the curves).
•	 Contact (movements around the body with the 
prop).
•  Isolations (isolating a point in space so that a curve 
of the buugeng circles around it).
•	 Throwing (different tosses and catches of the 
buugeng).
•	 Multi Manipulation (working with 4 or more 
Buugeng).
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Benchmarking
Product Research
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Whether at a party, club, music venue,or festival. 
Most performances are at Night or in a Dark Space. 
Whats more important is that those performing 
a captivating show always include a Lighting 
Element. 
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Fire and fire props are a crowd favorite. 
Unfortunately due to the nature	of	fire, there are 
many limits for where and when fire spinning can be 
performed.
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Using LED’s and LED strip
many props have been equipped 
with a brilliant array of lights.
Juggling these dazzaling props 
is a joy for the performer and the 
audience as each prop has its own 
unique appearance.
“Smart” Props take the visual 
lighting effect to the next level. 
By combining programmable LED’s 
with a computer chip.
With smart props Persistence of Vision (PoV) 
effects can be achieved displaying changeable
light patterns.
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Persistence of Vision
Seen in this image is a when programmed 
LEDs flash at high speeds in a sequence while 
moving through space.
This produce a pattern that can be seen in the 
light trails of the prop.
29
Pyroterra Buugeng $420
• Programmable Colors not PoV
• Great for Quad Buugeng
• Not good for contact
• Remote Controlled
• Long Battery Life
• ABS Plastic
• Light weight 
• Carrying Bag 
• Too flexible 
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The Pyroterra Buugeng is designed for basic 
techniques with the prop due to the only grab-able 
part being the center.
 
Its ABS body is not very durable as it is extremely 
flexible. 
LED’s can only be seen from the side due to the 
Orientation 
Further more they fail to emphasise the actual 
shape of the buugeng.
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Inspirate Pixel Rings $299
• 3.7v aaa batteries (Not convenient for a prop)
• Not programmable no PoV
• Exposed LED strips
• Many color modes
• Acrylic Blade
• Awkward handle  
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The Pixel Rings use an LED strip which is glued 
to the back of Acrylic. 
This is great to illuminate the whole Buugeng 
shape.
However they are poorly secured and further 
restrict the user to only this center grip
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Buugeng Juggling Toy for Speevers $N/A
• One off design for Speevers Juggling Company
• Micro USB Charging and programming 
• Made with Polycarbonate
• Collapsible
• 
34
These Buugeng are the only Collapsible LEDs of 
their kind. 
They also feature Micro USB charging which is 
more convenient than other LED Buugeng.
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LED S-Staff $120
• Polycarbonate 
• Breaks Down 
• 
These S-Staves’ have a simple LED system. They 
have only a few settings and lack a dramatic 
form. 
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Single Edge Lit Acrylic S-Staff $58
• Glow in the dark
• Folding 
• 
These S-Staves’ are very simple and only glow.
They are cut from acrylic and feature a magnetic 
connection. 
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Super Nova Poi
• Programmable Images (PoV)
• DIY Build
• IR Remote 
The components involved in this DIY tutorial are 
ideal for prototyping LED props
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Proteus	Titan	Staff	$375
• Designed by Proteus Kinetics 
• 2 18650 Batteries  7-8 hours of life for 144 LED’s 
• Quick Draw Buttons for easy setting changes
• Dynamic Patterns and light settings
• Bluetooth Connection and Programing.
• Batteries are Removable
• Durable Design 
40
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$70 $415
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Conclusion
There are many different types of Buugeng 
variations on the lower tech side while ranging all 
over the price side. 
Low price and high tech is open but quiet 
unpractical.
On the High Tech side there a only a few variations 
of Buugeng. From testing and product reviews, each 
high tech Buugeng seems to lack elements that limit 
it’s capabilities. Researching other High tech “Smart 
Props” aside from Buugeng I have found more 
specific features that I feel should be included in 
GalacticS Buugeng.
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Points of Emphasis
From my research I found several key points 
that needed consideration when designing the 
GalacticS
44
Durability - A strong and Reliable prop 
is key. Repairing props can take weeks to 
months. 
Ergonomics - A design that doesn’t limit 
the users ability and potential.
Power- Having a long battery life is 
important for a full night of performing
Dynamics - Having multiple styles of 
settings and motions combined to change 
moods and surprise.
Rigidity - Aids in manipulation of the prop 
by adding stability
45
Market 
Demographic
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Flow Art
 From the concept of creative flow. Flow Art is an 
English term that refers to a movement comprised 
of many diverse cultural performance arts coming 
together under one roof alongside music and dance. 
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Flow Art is not just for professional performers. It is an activity 
done by many looking for a fun past time, or hobby. People all over 
the world of many ages are now picking up performance art, circus 
equipment and many other props to join the Flow Art community. 
49
Who Are Flow Artists?
  
Flow Artists encompass a range of artists most of 
which are in the realm of performance art. 
You will find such artists as jugglers, spinners, circus 
actors, clowns, fire dancers, expressionists, acrobats 
and many others. 
These performers use a variety of different props 
each of which are manipulated in a visually pleasing 
a stylized manner. 
50
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Proliferation 
of the Performing Arts
  
Juggling and other types of performing arts have 
been growing in popularity across the globe. 
As allure of the music and festival scenes continues 
to build more people are discovering the joys of the 
performing arts. 
Professional performers and pass-timers both are 
tossing, throwing, spinning, and flowing more than 
ever before.
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Spin Jam Map
This map, provided by the Flow Arts Institute, shows 
where groups of Flow Artists have registered meet up 
times creating communities across the globe for Flow 
Artists. 
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Events
Every year they are event each week around the globe 
that are a meeting place for people interested in Flow 
Arts and Juggling.
Burning Man 
Kinetic Fire Festival 
Northeast Fire & Arts
Fire Drums 
Campfire	Retreat
Flame Festival 
European Juggling Convention
Pacific	Fire	Gathering
Buugeng Convergence
....And Much More!...
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Faces of the Industry 
These are businesses that are involved in 
designing related products, marketing, 
education,  and networking all for the Flow art 
Community. 
Firegroove.com
Firetoys.com
Flowtoys.com
FlowArtsInstitute.com
BearclawManufacturing.com
HomeOfPoi.com/us/
IgnisShop.com/en/
Lanternsmith.com
MasterOngsPropShop.com/#
MoodHoops.com
NinjaPyrate.com
Salza.se
TheSpinsterz.com
ThreeWorlds.com.au
TrickConcepts.com
ToySkills.com
ProteusKinetics.com
SynergyFlowArts.com
Emazinglights.com
JugglingWholeSale.com
Lighttoys
56
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Design 
Elements
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The Handle
Made From Carbon Fiber
The handle’s rounded square form allows 
the user to better control its direction and 
make quick changes. Flaring out on each 
end of the handle, the Hilt acts as a guide 
for finding the Quick Switch Button. 
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Rugged Metal Pushbutton 
Multipurpose On/Off.
This durable button has an RGB light for 
battery life indication. It can also be pushed 
mid performance for quick mode changes. 
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Handle and Blade Connecting
Going through both the handle and the 
blade are threaded rivets. These rivets can 
be removed to service and repair interior 
parts.
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The Blade
Made from Polycarbonate
The Blade is designed to house 
the an LED strip on the inside of 
the curve. Facing out the LEDs 
illuminate the entire blade.
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Shape
This will be more ergonomic for 
curve grab movements. Because of 
this the prop will have much more 
potential with manipulation and 
trick concepts.
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DotStar Digital LED Strip 
Available on Adafruit.com
Made of flexible PCB material, and comes with 
a weatherproof sheathing.
20 KHz PWM refresh rate ideal for Persistence 
of Vision (PoV). 
72 LEDs on the inside curve of each blade 
totaling 144. Each 72 LED strip is 20” in length 
144 LED/m
66
Teensy	3.2	
32 bit ARM Cortex-M4 platform
3.3V regulator
This development board will be 
used to program the function of 
the system, such as infrared remote 
control, lighting effects, and the 
button interface. 
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Lithium Ion Backpack
3.3V Regulator
This little board connects to my lithium ion 
battery and developer board regulating voltage 
and allowing the batteries to be recharged 
via micro USB attached to the Teensy 3.2.
This can also with an on/off switch.
3400mAh	18650	Battery	
Li-ion 3.7V Rechargeable 
This battery is comparable to 
those used in other LED props 
guaranteeing a lasting  charge 
of 7-8 hours for 144 LED’s.
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Micro USB Port
Both Charging and programming can be done 
with this props micro USB port. This is much 
easy and convenient than other props that do not 
figure micro USB ports. The port also comes with 
a rubber cover to protect it from dirt and water.
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18650 BatteryDotStar LEDs
RGB Button
Charger
Section of Handle
70
18650 Battery
DotStar LEDs
Computer
IR Resiecer
711
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Manufactureing
& Costing
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Carbon Fiber Manufacturing
The Handle of this product will be made from 
carbon fiber. Woven in a factory Carbon Fiber 
come as a fabric that than is impregnated 
with epoxy giving it structure. Before this the 
fabric is place in a mold that will determine 
its shape
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Component Housing
The Smaller component housings 
that are inserted on each end of 
the handle will be 3D printed 
with ABS.
Polycarbonate Blade
The clear blade is 3D printed 
using Polycarbonate plastic. 
This plastic is very light and 
strong.
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Pricing $600
Topping the price chart, this is still with in range 
of what professional performers would pay for a 
highly capable prop. 
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Polycarbonate Blade
$10.47 If Injection molded
$230 If 3d Printed
Carbon Fiber Handle
$250
Component Housing
$2.57 each
Components 
$74.10 
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Standards 
In order to make this project a marketable product 
it must meet the International Electro technical 
Commission (IEC), and for shipping the IATA 
Dangerous Goods Regulations (DGR).
• Cadmium-Free.
• Mercury-Free.
• Indicated battery type
• Indicated battery capacity.
• Lithium battery handling sticker
• Crossed-out wheeled bin applies 
to all batteries.
• Efficient collection system free of 
charge.
• Batteries must be safely removable.
• Stand alone lithium ion batteries 
must have the Cargo Aircraft Only 
sticker
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Process & 
Development
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To Start this project I had to 
first figure out the right size and 
shape of the buugeng. To do this I 
compared several dimensions which 
I found online and layed them out 
in Illustrator. Next I ploted out to 
full scale my drawings to begin 
fabricating the first models.
86
To save on materials I did 4 half 
curves. I use 3/4” plywood which i 
found made an excellent thickness to 
hold. 
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After cutting my curves and 
smoothing them, I then routed a 
section to fit the two half curves 
together 
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For this mold I attempted to make 
a folding pair for convenience 
and transportation. In between 2 
1/4” pieces of plywood is 22 gauge 
aluminum. This helped give the 
buugeng strength against impact.
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Unfortunately the thin plywood 
began to snap and chip out when 
the Buugeng bent after hitting the 
ground. 
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Here I am comparing the shape of 
the S and the handle. From this I 
concluded that a longer handle, big 
enough to fit two hands on one S was 
Ideal. Furthermore the handle has 
a square shape to it which aids in 
controlling the direction of the spin 
especially with finger passes. 
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In this iteration I stretched the 
handle of my previous folding 
version. Than add extra flares on 
each end to create what resembles 
a hilt to a sword. This adds a more 
dramatic appearance to the Buugeng
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On top of the dramatic appearance, 
the hilt adds a space to house my 
components and button feature. In 
the image below I am testing the feel 
of this. Another added bonus to the 
hilt gives the user a quick and easy 
way to access the button on the fly.
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This is the 3d printed mold I am 
using to form the hollow carbon 
fiber handle. The mold was printed 
in two half ’s so that it can be 
removed once the carbon fiber has 
cured. 
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Before wrapping in carbon fiber I 
covered the mold with Bondo to fill 
in flaws in the print
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Next I cut out a pattern for each 
piece of carbon fiber. Right before 
starting the wrap I covered the mold 
in a release agent. 
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In order to work around all side I 
screwed into both ends and propped 
up the mold. Once I began to wrap 
the carbon fiber I quickly learned 
that the strands come loose very easy 
once they are cut. 
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After the mold cured I was disturbed 
to find that the mold release did 
not work, and it was stuck inside. 
I eventually drilled and chiseled it 
away.  I also had to do a finishing 
layer to neaten up the results and fix 
a damaged area. 
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These parts above are designed to fit 
into the ends of the handle. In them 
they contain the components for the 
lighting system. 
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After the handle was complete I 
began to craft the mold for the blade, 
which I planned to cast with resin. 
102
I shaped a channel in the blade form 
to fit my LED strip safe and secure. 
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Testing the fit of the mold into 
handle. I plan to secure them 
together with a threaded rivet. This 
is important because it allows me 
to disassemble the Buugeng for 
servicing.
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Preparing and pouring the silicone 
mold. I drilled holes in the wood 
form to suspend it in the silicone 
while I poured the first layer.
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With the Mold done it was time 
to start casting. I used a pressure 
chamber to remove the bubbles in 
an attempt to make the Buugeng 
blades crystal clear. 
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I created a wood frame around the 
mold to clamp even pressure over 
the mold and prevent leaks. The first 
attempt was not successful and I 
decided to try a different resin.
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After about 5 attempts I finally got 2 
acceptable casts of my blades. Next 
Task was to polish and fit them into 
my handle.
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I used a variety of sandpaper grits 
starting from 220 up to 1500. Than I 
used a Headlight polish kit bought 
from Auto-zone. This gave the blade 
a very nice finish and were almost 
completely clear. Once polished I 
drilled 3 holes in both Blade and 
Handle to fit my sex bolt connectors
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Here I am laying out my wires 
and make initial soders to begin 
assemblying my components 
inside my model.
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In order to fit everything in 
to the handle i had to neatly 
lay out my wires as flat as 
possible. 
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Unfortunately these are the last images of the model 
lighting up before it broke. 
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I instead assembled a works like model from the remaining 
components. This is will demonstrate the persistence of 
vision effect I plan to integrate to the Buugeng prop.
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Moving Forward I plan to...
• Refine the design
• Build a fully working prototype
• Test it with other performers
• Design a more user friendly method to program
• Partner with a company to manufacture
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Giving Thanks to...
My Classmates
& My Industrial Design Peers
The Professors and Faculty at Jefferson U
& Most of all My Family
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